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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 

• The specification does not disclose section headings delineating 
each section of the disclosure from the previous section of the 
disclosure, creating an ambiguity of what is being discussed and 
where in the specification. Please see MPEP 608.01 (a) for 
appropriate section headings in a patent application specification. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 3 and 15 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 3 and 15 recites the limitation "selected from the group of 
These claims recite limitations which are in the form of improper Markush 
groups, and therefore said claims are indefinite. Proper Markush group recites 
its members as being "selected from the group consisting of: A, B, and C", 
wherein A, B, and C are certain specified materials, mechanical features, or 
process steps. See MPEP 2173.05(h). Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 1 03(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 
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4. Claims 1-26, 35, and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horl et al. (USP 5,556,708) and in view of Pitt et al. (USP 
5,037,656). 

Regarding claims 1,3-11, 13-14,16-24, 26, 35, and 39, Horl et al. 
discloses a process for grafting of polymers and polymers obtained thereby 
(Title) comprising: 

• Providing a solid substrate having a substrate surface wherein 
amino functional groups are coupled to the substrate surface and 
formed as a membrane or fibers (C5/L10-20 - substrate, 
specifically "polyamides", C5/L40-45 - primary amino groups which 
are biocompatible, C7/L1-19 - fibers, membranes); 

• Covalently coupling the amino functional groups with a reducing 
agent (C8/L1-15, C1 1/L28-33 - the reducing agent would couple 
covalently with the amino functional groups due to chemical 
attraction when exposed in an aqueous or liquid environment with 
the reducing agent and utilizing a thermal activation, C1 1/L43-50); 

• Contacting the substrate surface with a solution of polymerizable 
monomers wherein graft copolymerization of the monomers forms a 
structure of adjacent functional polymer chains on the substrate 
surface (C6/L15-60, specifically see also C8/L2-44). 

Horl et al. does not disclose the use of a thermally labile radical initiator to 
promote the polymer grafting process. 
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Pitt et al. discloses a composite porous membrane formed from a porous 
polymer membrane (Abstract) comprising: 

• Providing a porous membrane (C3/L1-5) 

• Covalently coupling a thermally labile radical initiator to the 
membrane (C4/L30-40 - see exemplary compounds, specifically 
"4,4'-azobis-(4-cyanovaleric acid)" - also see C3/L58-66) 

• Contacting the substrate surface with a polymerizable monomer 
solution (C4/L12-28 - see exemplory monomers, see also C3/L58- 
67). 

Horl et al. and Pitt et al. are combinable because they are concerned with 
the same field of endeavor, namely that of graft polymerization membrane 
structures. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the membrane and process of Horl et al. to use an azo 
compound such as 4,4'-azobis-(4-cyanovaleric acid) as a thermally labile radical 
initiator to promote graft polymerization as taught by Pitt et al. for the purpose of 
providing a more effective, rapider polymerization process to eliminate the need 
for additional crosslinking agents when using a functionalized substrate (see also 
Pitt C3/L1-11). 

Regarding claims 2 and 15, modified Horl et al. discloses all of the claim 
limitations as set forth above. Horl et al. further discloses that the nylon 6,6 
support membranes are discloses as having a pore diameter of 0.2 micrometers 
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which would be sufficient to allow the passage of blood serum (C20/L15-25, 
C21/L45-50). 

Regarding claims 12 and 25, modified Horl et al. discloses all of the claim 
limitations as set forth above. Horl et al. does not explicitly set forth the use of 
dimethylaminopropyl acrylamide. However, Horl et al. does in fact set forth the 
use of monomers of acrylic and methacrylic acid (C6/L26-30) and further sets 
forth the use of dimethylaminopropyl methacrylamide (C6/L41-42). Accordingly, 
dimethylaminopropyl methacrylamide and dimethylaminopropyl acrylamide have 
art recognized equivalent function and properties such that they have become 
recognized as similar equivalents (see Galleguillos et al., USP 6361768 as 
evidentiary in column 6 where both are recognized as functional cationic 
monomers). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to use dimethylamionpropyl acrylamide instead of 
dimethylaminopropyl methacrylamide as the art recognizes the equivalence of 
the two compounds and the selection of any known equivalent would have been 
within the level of ordinary skill in the art. 

5. Claims 27-30, 32, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horl et al. (USP 5,556,708), in view of Pitt et al. (USP 
5,037,656), and further in view of Bell et al. (USP 6,774,102). 

Regarding claims 27-29 modified Horl et al. discloses all of the claim 
limitations as set forth above. Horl et al. does not explicitly set forth the use of 
the separating material as for endotoxin removal from blood or affinity adsorption 
applications. 
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Bell et al. discloses a blood treating material to remove endotoxins by 
adsorption (abstract) using a polydisperse amino hollowfiber or activated polymer 
beads (C6/L35-60) and specifically affinity adsorption (C3/L25-45). 

Horl et al. and Bell et al. are combinable because they are concerned with 
the same field of endeavor, namely that of amino functional polymers. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify use the separation material produced by Horl et al. as a 
hollow fiber or bead for removal of endotoxins via affinity adsorption as taught by 
Bell et al. for the purpose of improved blood endotoxin removal. 

Regarding claim 30, modified Horl et al. discloses all of the claim 
limitations as set forth above. Horl et al. does not explicitly set forth the use of 
the separating material as beads in a separating column. 

Bell et al. discloses a blood treating material to remove endotoxins by 
adsorption (abstract) using a polydisperse amino hollowfiber or activated polymer 
beads (C6/L35-60) and specifically affinity adsorption (C3/L25-45). Bell et al. 
further discloses packing the beads into polycarbonate columns for blood 
purification (C7/L15-40). 

Horl et al. and Bell et al. are combinable because they are concerned with 
the same field of endeavor, namely that of amino functional polymers. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify use the separation material produced by Horl et al. as a 
bead for removal of endotoxins via affinity adsorption in a separation column as 
taught by Bell et al. for the purpose of improved blood endotoxin removal. 
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Regarding claims 32 and 36, modified Horl et al. discloses all of the claim 
limitations as set forth above. Horl et al. further discloses the membrane is 
fibrous (C7/L1-15). 

Bell et al. discloses a blood treating material to remove endotoxins by 
adsorption (abstract) using a polydisperse amino hollowfiber polymer(C6/L35-60) 
and specifically affinity adsorption (C3/L25-45). 

Horl et al. and Bell et al. are combinable because they are concerned with 
the same field of endeavor, namely that of amino functional polymers. 

It would have been obvious to one having ordinary skill in the art at the 
time of the invention to utilize the fiber based separation material of Horl et al. 
and form hollow fiber membranes as taught by Bell et al. for the purpose of blood 
filtration. 

6. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Horl et al. (USP 5,556,708), in view of Pitt et al. (USP 5,037,656), in view of Bell 
et al. (USP 6,774,1 02), and further in view of Duggins (USP 4,668,399). 

Regarding claim 31 , modified Horl et al. discloses all of the claim 
limitations as set forth above. Horl et al. does not explicitly disclose a separating 
cartridge with a tube, and potting hollow fibers in it. 

Duggins discloses a hollowfiber plasmapheresis module in figures 1-3 
comprising a hollow fiber membrane module (14) which is shown in figure 3 as a 
tube with hollow fibers in it. Furthermore, it is well known that in hollow fiber 
membrane modules, the fibers are potted to secure them. 
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It would have been obvious to one of ordinary skill in the art at the time of 
the invention to use the hollow fiber membrane of modified Horl et al. in a hollow 
fiber membrane module as taught by Duggins for the purpose of plasmapheresis. 

7. Claims 33-34, and 37-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horl et al. (USP 5,556,708), in view of Pitt et al. (USP 
5,037,656), and further in view of Steuck (4,618,533). 

Regarding claims 33-34 and 37-38, modified Horl et al. discloses all of the 
claim limitations as set forth above. Horl et al. does not explicitly set forth the 
use of copolymers that are hydrophilizing. 

Steuck discloses a composite porous membrane formed from a porous 
polymeric membrane (abstract) which is exposed to a monomer and an initiator 
(C3/L45-66) wherein hydrophilizing copolymers are utilized as the substrate 
(C2/L60-C3/L1 1 ). 

Horl et al. and Bell et al. are combinable because they are concerned with 
the same field of endeavor, namely that of thermally labile polymer radical 
grafting. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the polymer membrane of Horl et al. such that the 
substrate is formed from a hydrophilic copolymer as taught by Bell et al. for the 
purpose of improving the separation capacity and increasing the water affinity. 
Conclusion 

8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to DAVID C. MELLON whose telephone number 
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is (571)270-7074. The examiner can normally be reached on Monday through 
Thursday 7:00am-4:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David Sample can be reached on (571) 272-1376. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Tony G Soohoo/ 

Primary Examiner, Art Unit 1797 

ID. C. U.I 

Examiner, Art Unit 1797 



